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Abstract 

This essay is a distillationsof decades of efforts at cognitive intervention by many educators.Three likely outcomes 
for cognitive interventions are described. Recommendations for when interventions scan most effectively be 
conducted, and what children are most likely to respond most favorably are also advanced. Finally, the general 
natureof the subject matter of successful cognitive interventions, and parameters that are most likely to produce 
good internalization and application of whatever is conveyed by the intervention are also described. 
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1. Introduction 

Devising procedures for improving the cognitive abilities of children, as opposed to teaching them academic subject 
matter directly, has frequently been a goal for educational programs. These may be directed at children individually, 
or maybe part of a curriculum for all children.The line between a cognitive intervention and an instructional 
innovation is blurred, bur the expectation in the former is that improving the children’s thinking may benefit them in 
many educational activities. Thus, the definition of a cognitive intervention is that its content is designed to improve 
cognitive abilities rather than to improve academic abilities of some specific sort, e. g. reading, written language, or 
mathematics.The assumption basic to efforts at cognitive intervention is that the hoped for improvement in cognitive 
abilities will lead to subsequent improvement in academic achievement, because the students are better able to 
understand their teacher’s instruction. 

Examples of cognitive interventions are programs directed at preschoolers, such as High/Scope (Weikart, Rogers, 
Adcock, & McClelland, 1971; Berrueta, Schweinhart, Barnett, Epstein, & Weikart, 1984; Heckman, et al. 2010),the 
Abecedarian project (Ramey & Campbell, 1984; Campbell et al., 2012), and Head Start (Zigler, 1979), “patterning” 
instruction in early elementary school (Pasnak, et al. 2015), and “Instrumental Enrichment” for adolescents 
(Feuerstein, Rand, Hoffman, & Miller, 1980; Blagg, 1991).Some of these efforts have been based on extant theory 
(e.g, Weikart et al. 1971; Kidd et al., 2012)); others more eclectically on anything that seemed to the originators to 
be potentially useful (Gray & Klaus, 1970). There have been both successes (Kidd et al. 2014) and failures (Blagg, 
1991; Shriver, et al. 2017).Cognitive interventions vary tremendously in content; the common denominator is that 
they are efforts to improve thinking per se. 

The following observations are intended to improve the ratio of success to failure, and to advance reasonable 
expectations of what can be achieved. 

1.1 Duration of Effects 

In the first place, those who conduct cognitive interventions may labor under a peculiar burden of unrealistic 
expectations.Procedures employed for a few months or perhaps a year orso, are too often expected to place the 
children who receive them in good stead for the rest of elementary school, or indeed, the whole of their 
education.That is extremely unlikely. Commonly, if the effects of an intervention disappear after a year or two, the 
intervention is considered to have failed.One might, more realistically, consider three possible outcomes. Journal of 
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1.1.1 Temporary Effects 

The effects of some interventions ARE temporary.Whatever was taught may be quickly forgotten or may be 
unemployable for some reason or may be unused even if remembered and employable.An example is a method for 
improving the speed of reading for high school students. It emphasizes moving your eyes down the center of the 
page with no regressions, instead of the lineby line left to right progression almost everyone uses. The method 
works; if a student uses this technique reading is much faster, with decent comprehension.But it is an unnatural, 
uncomfortable way to read, and unless constantly monitored, children will just read the way they always read.So it is 
with cognitive interventions that teach unnatural ways of thinking.They are likely to be unemployed or forgotten. No 
educator wants that. 

1.1.2Permanent Effects 

An intervention may be effective, employable, and in fact regularly employed, as long as the environment and need 
for it remain unchanged.For example, a cognitive intervention may be aimed at four-year-olds who lag behind their 
peers on cognitive development.It may indeed produce the formation of age-appropriate thinking abilities which are 
never lost.Those abilities may serve the needs of the four-year-olds very well at age four and even five.However, by 
the time one becomes six years old, more advanced abilities are needed, and those were never taught. The 
intervention produced changes in thinking abilities which have not been lost, butan intervention which will serve the 
children’s needs in the world of six-year-olds is now needed. 

The situation is similar to one that educators veryoften encounter.For example, third-graders who have not mastered 
third grade mathematics or reading may be retained for a year and given remedial instruction that, after that extra 
year, produces good mastery of third grade material. However, by the time they are in fifth or sixth grade they may 
be failing to master fifth or sixth grade material.It is not that the intervention did not have permanent results; they 
can still do the mathematics required of third graders, e.g. single digit multiplication,and still comprehend third 
grade reading material.But, the same old factors that got them behind before have gotten them behind again. What 
they mastered in their extra third grade year does not serve them well in grade six. 

A nutritional intervention may be a fair example of what to expect from most cognitive interventions.A child who is 
starving in the Ogaden desert may be rescued and given the services of a nutritionist.As the nutritionist addresses the 
child’s dietary needs, the child will become quite healthy.No one would doubt that the intervention worked.But send 
the child out into the desert again, and the child will starve again.Too many children who receive cognitive or other 
educational interventions are returned to deserts. 

1.1.3 Self-Propagating Effects 

We can always hope that, if a child is helped to master certain cognitive abilities, those will in turn enable the child 
to develop higher level abilities, and that those will lead to still higher level abilities, and so on until adulthood.For 
example, learning to both add and subtract COULD conceivably lead a child to develop, without further instruction, 
the concept of multiplication, and then division, and then algebra.Such self-propagating effects seem to be relatively 
rare, and education has to be alengthy process. So is cognitive development. Yet self-propagation seems to be the 
expectation that government officials and the general public have for cognitive interventions.Educators seem to 
know better.Laying a good foundation doesn’t mean that a house will build itself without further investment of 
effort.Likewise, producing abilities that provide a good foundation for the development of yet more advanced 
abilities doesn’t mean that those will develop on their own. 

1.2 Who, When, and What 

1.2.1 Who Is Most Likely to Profit From aCognitive Intervention? 

The best targets for cognitive interventions are children who are currently functioning closer to the lower limit of 
their genetic potential. We need not have recourse to thenature-nurture debate to know that each has a role in 
cognitive development, whatever the proportion of their impacts. Every child functions within a range of abilities, 
whose ceiling and floor is determined by their biological inheritance. The human bodyis a good example.If we ate 
the right things, worked out enough, and got enough sleep we would be close to the ceiling of our physical potential. 
We would not have much room for improvement even after well-crafted interventions by nutritionists and physical 
trainers. If we ate like pigs, never lifted a finger, and stayed up most of the night as well as the day we might become 
so weak that we could hardly get up off the couch. And we would be ripe subjects for physical and nutritional 
interventions. 

So itis with cognitive development.The best targets for cognitive interventions are probably children who have the 
most room to improve. Children who get little attention, live in poor environments with little stimulus or challenge, 
and are basically raised bya sister who is a few years older while their single parent works two fulltime jobs to stave 
off another eviction, will probably be functioning closer to their floor.It is the latter children, who are functioning 
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49 


their natural floor, who have the most room to improve as the result of a cognitive intervention. 

Children who get Gymboree, baby swimming lessons, are read to every night, are sent to very good schools, and are 
actively engaged in every stimulating and challenging activity their parents can think of, will probably be 
functioning close to whatever cognitiveceiling their genetics impart.They are therefore probably not good targets for 
cognitive interventions. This is not to say that children who are functioning at a very high level cognitively cannot 
be helped to function better yet. But they have cognitive abilities that serve them well, and may have already 
maximized those, or at least nearly maximized them. 

Identifying just who a particular intervention can help is never easy. It is very easy to be over a child’s head or under 
it, even if the child seems to be an apt target for a cognitive intervention.Pretesting helps, but is often not accurate 
enough, when young children are not familiar with the people testing them. For example, Pasnak, Hansbarger, 
Dodson, Hart, and Blaha (1996) conducted the same intervention simultaneously in two different schools which both 
served kindergartners whose achievement levels werelow. The intervention worked very well in one school, with all 
children mastering all of the concepts they were taught, but did not work in the other school.Even after the 
intervention was continued for an extra month in the latter school, less than half of the children mastered all of the 
concepts taught; a third were still at ground zero. Such sample differences are likely to responsible for many failures 
to replicate the results of cognitive interventions. 

1.2.2 WhenAre Cognitive Interventions Most Likely to Be Profitable? 

Longitudinal research (Sonntag, Baker, Nelson , 1972; McCall, Applebaum, & Hogarty, 1973) indicated long ago 
that intelligence is most likely to change at about age two years, at about ages four to seven years, and at ages 12 — 
15 years.These are, by an interesting coincidence, the times that Piaget quite independently observed that cognitions 
transition from one “stage” to another (Piaget, 1936, 1957).Neither Piaget nor the longitudinal researchers seem to 
have been aware of each other but the findingsare provocative.Efforts to change cognition are probably most likely 
to succeed when cognitive development is already in flux.This is not to say that interventions cannot succeed at 
other ages, but researchers may profit from giving themselves the best chance. 

Another aspect of “when” concerns the likelihood of some delay before new or improved cognitive abilities are 
likely to manifest themselves in a child’s everyday performance. If, as is usually the case, the intervention is done 
during a school or preschool year, it unlikely that its fruits will show up immediately, except in direct tests of what 
was taught. Changes in academic or related performance will probably be delayed until the children have had 
substantial time to employ their new abilities. Better understanding of what their teachers, parents, and environment 
are teaching is likely to require some months of using and profiting from improved cognitive interpretations.In the 
school situation, this means that the intervention should take place as soon as possible in the fall, in hopes of 
improved academic performance by spring. 

1.2.3 What Kind of Cognitive Intervention Is Likely to Be Profitable? 

Interventions that teach thinking abilities that are natural are probably the most likely to succeed.In the first place, 
they ARE the types of thinking that children ordinarily develop and use, so there are no real barriers to prevent the 
child from employing them.Secondly, the environments and problems that children of the given age commonly 
encounter reinforce their use and practice.The only real problem has been that the children have been laggard in 
developing abilities that are suitable for their age and that would produce success in solving the challenges they 
encounter.Constant environmental reinforcement of age-appropriate thinking abilities will strengthen what the 
cognitive intervention has produced, if indeed natural ways of thinking have been taught. 

1.3 Simplicity as a Necessity 

In order for an intervention to have practical application, it must be easily understood and mastered by those who are 
going to use it to help children.An intervention that teachers or parents cannot employ without extensive or 
expensive instruction or supervision is not likely to be employed across the country (or world) even if it works It 
must be simple enough that a workshop or (brief) instruction manual can convey what is to be done, even if the 
workshop or manual is not read carefully or remembered very well.Simplicity engenders success, complexity or 
subtlety leads to failure. 

1.4 Low Fidelity in Implementation 

“High fidelity” is currently a watch-word in studies supported by the federal government for research designed to 
lead to improvements in children’s cognitive and academic functioning.The thought seems to be that failure to 
duplicate a procedure exactly enough is the likely reason for failure to replicate positive results obtained in a few 
schools when the same procedures are attempted in many schools.It is true that scientists, who usually are working 
with small effects, require high fidelity (exact replication of procedures) to determine what leads to what.But the fact 
is that to be useful outside the laboratory, any type of pedagogy must be successful with lowfidelity. Teachers are 
likely to think that they Journal of Education and Training Studies Vol. 7, No. 12; December 2019 
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bring something special to teaching and instructing their child or their classes. They are going to do it their way!An 
intervention must have so big an effect that it will produce results even when there is considerable variability in how 
it is applied to children. The inability to withstand low fidelity, and the effects of sample differences described 
earlier, areprobably the main reasons that otherwise good cognitive interventions fail to be replicated on a large 
scale. 

1.5 The Challenge. 

The challenge for educators who wish to accelerate cognitive development is to determine just what cognitive 
abilities normally develop in children at any given age, if the children have normal nurturance and environments. If 
one knew that, one could, by employing some or all of the principles described in this essay, develop a successful 
cognitive intervention. Progress in answering this fundamental question is needed from both basic and applied 
researchers: what are the key thought processes employed by children at certain ages?If that question can be 
answered, the pragmatic steps outlined above can be profitably employed. 
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